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Effect of Heat Stress on Isoenzyme and DNA Methylation
of Different Heat-sensitive Peppers
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Abstract: By using heat-resisting, late-maturing purple pepper 7036’ and heat-sensitive, early-maturing
green pepper ‘9050”7, we studied the effects of heat stress on POD isozyme and DNA methylation expres-
sion. The results indicated that: (1)as for POD expression,one more band existed in treatment without heat
stress in pepper‘7036”,and different change tendency of POD activity existed in two peppers. (2) With the
time extending, percentage of non-methylation and full-methylation increased, whereas percentage of half
methylation and total methylation decreased in pepper ‘7036, and only percentage of methylation in the
treatment of heat stress for 7 days(T;) showed similar changing tendency in pepper‘9050”,while its abso-
lute values of full-methylation and half methylation ratio were significantly less than those of *7036”. (3) As
regards to methylation profiles of T; treatment, higher ratio of C type band of hypomethylation existed in
pepper ‘7036’ and B type band of hypermethylation showed in pepper *9050”. The results above showed
that,recovery of POD activity.declining in percentage of half methylation and rising in percentage of full-
methylation rapidly,and hypomethylation were relevant to resisting heat stress in purple pepper‘7036”.
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Table 1 Sequence of adaptors and primers

13k / 519

J¥ %1 Sequence

Adaptor/primer

EcoR ] (E)(5'—=3")

Hpall -Msp I (HM) (5'—3")

4%k Adaptor
WY K51

Pre-amplification primer

CTCGTAGACTGCGTACC
AATTGGTACGCAGTC

GACTGCGTACCAATTCACED)

GATCATGAGTCCTGCT
CGAGCAGGACTCATGA

ATCATGAGTCCTGCTCGGT(HO)

GACTGCGTACCAATTCACA(ED)

GACTGCGTACCAATTCAAC(E2)
GACTGCGTACCAATTCAAG(E3)
GACTGCGTACCAATTCACT(E4)
GACTGCGTACCAATTCACG(ES)

BEFEIEY T

Selective amplification primer

ATCATGAGTCCTGCTCGGTAA(HD)
ATCATGAGTCCTGCTCGGTAC(H2)
ATCATGAGTCCTGCTCGGTCC(H3)
ATCATGAGTCCTGCTCGGTTC(H4)

GACTGCGTACCAATTCACC(E6)
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Fig. 1 Effect of heat stress on POD expression

of pepper‘7036”and‘9050’
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Fig. 3 Methylation patterns that were detected by the

primer combination E2H2 in pepper ‘7036’
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Table 2 DNA methylation level of different treatments in two peppers

S KT 7036 9050

Band type CK T T, Ts T, CK T Ty T T
il 108 165 189 219 202 189 199 162 124 164
I 149 75 82 88 93 107 110 109 72 80
Il 37 138 110 114 107 145 119 136 93 130
34L& M8k Total number of methylation bands 186 213 192 202 200 252 229 245 165 210
P14 41 MO8 Total number of bands 294 378 381 421 402 441 428 407 290 374
JCH 4L 2 Percentage of non methylation/ % 36.7 43.7 49.6 52.0 50.2 42.9 46.5 39.8 42.8 43.9
2 HAE W% Percentage of half methylation/ % 50. 6 19. 8 21.5 20.9 23.1 24.2 25.7 26.8 24.8 22.3
4B IEAL 44 L2 Percentage of full-methylation/ % 12.6 36.5 28.9 27.1 26.6 32.9 27.8 33.4 32.1 34.8
M 564k 457 LR Percentage of total methylation/ % 63.3 56.3 50.4 48.0 50.0 57.1 53.5 60. 2 56.9 56.1
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Table 3 Methylation profiles of T; against CK

#10 Band type I B o FREME AR
S F,m Methylation pattern No. of sites Total number (ratio) of different patterns
B CK T,
and pattern Type
H M H* M* CK T; 7036 9050 7036 9050
CCGG CCGG
Al 1 1 1 1 GGCC GGCC 90 172
. nCCGG  ™CCGG
Monomorphic A2 1 0 1 0 47 35 164(34.2%) 265(49.2%)
band GGCC GGCC
CmCGG  CmCGG
A3 0 1 0 L coome Geeme 27 58
CCGG  ™CCGG -
Bl 1 1 1 0 GGCC GGCC 5 19
CCGG  C™CGG
B2 ! ! 0 L Geee Geeme 2 28
AL 2 MGG MO CGE
Hypermethylation B3 0 1 0 0 é(’(ég(c’ Gé(%‘g((; 5 43 62(13.0%) 177(32.8%)
band =
nCCGG  ™C CGG
B4 1 0 0 0 GGOC GGCm ¢ 34 33
- CCGG  ™CCGG
B3 1 1 0 0 GOOC GaCm ¢ 16 54
CmCGG  CCGG
C1 0 1 1 1 cotme Goee 13 13
~ nCCGG  CCGG
C2 1 0 1 1 GGCC GGCC 81 24
L RAL S nCCGE CRCGG
Hypomethylation €3 0 0 0 T v 52 2 254(52.8%) 97(18.0%)
band =
nCCGG  ™CCGG
4 0 0 1 0 Gatme  Goee 34 13
. m"CCGG  CCGG
s 0 0 1 L Geone Goe 7 22

T = C. 0 RE AR 1 e 8 0 5 e C. A T AL 1 O R 0 5 C. TSR AR 1T 1 B W e

Note:C. Cytosine without methylation; mC. Cytosine with methylation;C. Cytosine with indefinite methylation.
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Fig.4 Methylation profiles that were detected in CK and

T; of pepper‘9050” using the primers E5H4
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